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Description

Background of the invention
Field of the invention

The present invention relates to gear retainer
means and more specifically to mainshaft gear
retainer means for a transmission having a plu-
rality of substantially identical countershafts and
at least one pair of closely axially spaced radially
floating mainshaft gears.

Description of the prior art

Gear retainer means for pairs of closely axially
spaced and radially floating mainshaft gears are
known. The prior art devices usually utilized
retainer means associated with one of the two
closely spaced gears to prevent axial movement
of that gear in one direction, movement of that
gear in the other direction is usually prevented by
the other gear and its associated retainer and vice
versa. When the forces tending to move one of
the gears are reacted by the other gear and its
associated retainer, the forces must cross retainer
surfaces rotating at different speeds; this makes
the retainer subject to wear and failure.

A gear retainer means for pairs of closely
spaced and radially floating mainshaft gears is
disclosed in US—A—4 034 620, assigned to the
assignee of this invention and disclosing the pre-
characterizing part of claim 1. This disclosed gear
retainer means utilizes structure whereby the
axial forces tending to move one of the closely
spaced mainshaft gears relative to the other
mainshaft gear cross reaction surfaces which are
rotating at the same speed, namely the speed of
the mainshaft gear which is clutched to the
mainshaft. While this disclosed structure is highly
desirable as it tends to minimize wear and failure
of the reaction surfaces, this disclosed structure is
not entirely satisfactory as the design utilized a
somewhat complicated and expensive to manu-
facture thrust member, utilizes somewhat compli-
cated and expensive to manufacture gear struc-
tures and additionally the two closely spaced
mainshaft gears are interlocked in a manner
making later disassembly thereof difficult and/or
impossible.

Summary of the invention

In accordance with the present invention,
characterized in Claim 1, gear retainer means is
provided for pairs of closely spaced and floating
mainshaft gears which will react the forces tend-
ing to axially move the clutched mainshaft gear to
the mainshaft through surfaces which are rotating
at the same speeds, namely the speed of the
mainshaft and gear clutched thereto. This gear
retainer means utilizes components which are
relatively simpie and inexpensive to manufacture,
which have a high degree of interchangeability
and which permit relatively easy assembly and
disassembly of the mainshaft-mainshaft gear
assembly. The retainer means of the present
invention may be of a relatively smail outer
diameter and are received entirely in the circum-
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ferential space between the root diameter of the
mainshaft exterior splines and the root diameter
of the mainshaft gear interior clutch teeth (or
splines).

Additionally, the retainer means of the present
invention isolates most, if not all, of the random
contact and associated wear of surfaces rotating
at different speeds to surfaces on the relatively
inexpensive retainer means components and not
on surfaces on the relatively expensive gears.

The above is accomplished by providing thrust
members axially fixed to the mainshaft and tend-
ing to rotate therewith which thrust members will
transfer the axial forces acting on the clutched
gear to the mainshaft while not applying a signifi-
cant axial load to any surface rotating with the
unclutched one of the closely spaced mainshaft
gear pair. Additionally, the gear retainer means
will permit relative radial floating of the mainshaft
gears relative to the mainshaft and will also
permit easy assembly and disassembly of the
mainshaft gears from the mainshaft.

Accordingly, it is an object of the present
invention to provide a gear retainer means for
closely axially spaced and radially floating main-
shaft gears for a transmission having a piurality of
substantially identical countershaft assemblies
and floating mainshaft gears.

A further object of the present invention is to
provide gear retainer means for closely spaced
and floating mainshaft gears in a transmission
having a plurality of substantially identical
countershafts wherein the retainer means allow
relatively easy assembly and disassembly of the
mainshaft gears from the mainshaft.

.These and other objects and advantages of the
present invention will become apparent from the
reading of the detailed description taken in con-
nection with the drawings.

Brief description of the drawings

Figure 1 is a schematic illustration of a five
forward speed, single reverse speed twin
countershaft, floating mainshaft gear, change
gear transmission or main transmission section.

Figure 2 is a schematic illustration of the shift
pattern for the transmission, of transmission sec-
tion, of Fig. 1.

Figure 3 is a partial sectional view of the
mainshaft assembly of the transmission of Fig. 1
illustrating the gear retainer means of the present
invention. '

Figure 4 is a partial exploded view, in perspec-
tive, of a portion of the transmission of Fig. 3.

Description of the preferred embodiment

Certain terminology will be used in the follow-
ing description for convenience in reference only
and will not be limiting. The words “upwardly”,
“downwardly”, “rightwardly’’ and “leftwardly”
will designate directions in the drawings to which
reference is made. The words “inwardly’” and
“outwardly” will refer to directions toward and
away from, respectively, the geometric center of
the device and designated parts thereof. Said
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terminology will include the words above speci-
fically mentioned, derivatives thereof and words
of similar import. !

The term “simple transmission” is used to
designate a change speed transmission wherein
the operator may select one of a plurality of single
gear reductions. The term “compound trans-
mission” is used to designate a transmission
having a main transmission portion and an auxili-
ary transmission portion wherein the selected
gear reduction in the main transmission portion
may be compounded by further selected gear
reduction in the auxiliary transmission portion.

Referring now to Fig. 1, there is shown a twin
countershaft transmission 10 having a floating
mainshaft, floating mainshaft gears and two sub-
stantially identical countershaft assemblies. This
specific type of transmission is illustrated herein
only to provide an environment for the present
invention. Specific details of the transmission
may be found in US—A—3 105 395; 3 237 472;
3238 613 and 4 034 620, all of which are hereby
incorporated by reference. US—A—3 237 472 dis-
closes the transmission substantially as shown
herein. US—A—3 238 613 discloses the trans-
mission as the main transmission section of a
compound transmission used in combination
with an auxiliary transmission section.

Transmission 10 includes a housing (not
shown), an input shaft 12 supported by a bearing
14, an input gear 16 driven by the input shaft, a
pair of substantially identical countershaft
assemblies 18 and 18A, and a floating mainshaft
assembly 20.

The countershaft assembly 18 includes a
countershaft 22 which is rotatably supported at its
left and right ends by bearings 24 and 26. The
bearings allow free rotation of the shaft and
prevent axial and radiai movement thereof rela-
tive to the transmission housing as is well known
in the prior art. Countershaft assembly 18A
includes a countershaft 22A supported in the
same manner by bearings 24A and 26A. Each of
the countershafts is provided with one of a plu-
rality of gears of identical size and function; these
gears are fixed to rotate with their respective
countershafts. Gears 28 and 28A are in mesh with
the input gear 16, whereby the countershafts
rotate at the same speed. Gear pairs 30—30A,
32—32A, 34—34A and 36—36A are forward ratio
gears. Gear pair 38—38A are reverse gears.

The floating mainshaft assembly 20 includes a
mainshaft 40 having external splines 42 (see Fig.
3) which extend for susbtantially the full length of
the shaft. The right end of shaft 40 may be an
output shaft or may provide the input to an
auxiliary transmission section if transmission 10
is the main section of a compound transmission.
The left end of shaft 40 is supported for rotational
and radial movement in any known manner.
Further details of the mainshaft mounting
arrangement may be obtained from US—A—-
3 105 395; 3 237 472; 3 238 613 and/or 3 500 695.

Five mainshaft drive gears 44, 46, 48, 50 and 52
encircle the mainshaft 40. Adjacent mainshaft
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gears 44, 46 and 48, 50 are positioned axially
close together to reduce the length of the trans-
mission. The input gear 16 and the mainshaft
gears are selectively clutchable to the mainshaft
40, one at a time, by positive clutches 54, 56 and
58 which are slidably connected the mainshaft by
internal splines. Each clutch includes clutch teeth
or external splines which mate with clutch teeth
or internal splines, such as splines 44A, 46A, 48A
and 50A defined by gears 44, 46, 48 and 50,
respectively. The sliding clutches are moved into
and out of engagement, one at a time, by partially
shown shift forks 60, 62 and 64. The construction
and manner of operation of the shift forks is well
known. Mainshaft gear 44 is constantly meshed
with gear pair 30—30A, mainshaft gear 46 is
constantly meshed with gear pair 32—32A, main-
shaft gear 48 is constantly meshed with gear pair
34—34A, mainshaft gear 50 is constantly
meashed with gear pair 36—36A. Mainshaft gear
52 is constantly meshed with a pair of idler gears
(not shown) which in turn are constantly meshed
with countershaft gear pair 38—38A as is well
known to provide a reverse speed mode of oper-
ation. The mainshaft drive gears, though encirc-
ling the mainshaft 40, are not radiaily supported
thereon. Each gear is radiaily supported by the
pair of countershaft gears (or idler gears) it is in
mesh with, i.e. each of the mainshaft drive gears
is free to float radially with respect to the main-
shaft. The feature of floating the mainshaft and/or
its gears provides a nearly equal torque split
between the countershaft gears. This feature,
which is well known, has greatly improved the
wear life of the multiple substantially identical
countershaft transmissions.

The mainshaft drive gears, 44, 46, 48, 50 and 52,
when clutched to the mainshaft and when under
load, are quite often acted on by substantial
forces acting along the direction of the mainshaft
axis. The precise reasons or causes for the axial
forces are not fully understood and the direction
of the forces along the axis is not totally predict-
able. The forces often manifest between the
engaged splines of the gear and its clutch. When
the forces appear between the splines, they often
act in a direction tending to disengage the clutch
from the gear splines. However, sometimes the
forces act in a direction tending to further engage
the clutch with the gear splines. Regardless of
where the forces manifest, they tend to move the
gear axially along the axis of the mainshaft;
hence, gear retainers are needed to react the
forces and prevent such movement. However, if
the forces are reacted by gear and retainer sur-
faces rotating at a different speed, the forces
cause wear and sometimes premature failure of
the surfaces.

The shift pattern for the five forward speed one
reverse speed transmission 10 illustrated in Fig. 1
may be seen schematically by reference to Fig. 2.

The features and advantages of placing two
mainshaft gears close together to reduce trans-
mission length and floating the mainshaft gears
to equalize the torque split of the countershaft
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gear pairs have been recognized for years as
significant advancement in the transmission art.
However, these advancements have, at the same
time, complicated the design of durable gear
retainers for preventing axial movement of the
closely spaced and radially floating mainshaft
gears, since the gear retainers are confined to a
relatively small space and at times must react
against relatively high axial forces tending to
move the gears axially. Certain of the prior art
gear retainers have been subiject to the problem
of wear, overheating and premature failure due to
high stresses acting on surfaces rotating at differ-
ent speeds. The gear retainer structure illustrated
and described in US—A—4 034 620, previously
mentioned, substantially solves the problem of
premature wear as all surfaces reacting against
relatively high forces will rotate or tend to rotate
at the same speed. However, that structure
involves relatively complicated retainer means
components and once assembied renders dis-
assembly of the closely axially spaced mainshaft
gear pair difficuit and/or impossible. Hence, if
such a structure is utilized, a failure of one gear
may result in the requirement that both gears be
replaced.

Looking now at Fig. 3, the mainshaft assembly

20 is illustrated in detail. Mainshaft gear 52 and
the sliding clutches 54, 56 and 58 are not illus-
trated in Fig. 3 .for purposes of simplifying the
illustration. As may be seen, mainshaft 40 has
external splines 42 which may extend along
substantially the full length thereof. Mainshaft
splines 42 are, of course, substantially parallel to
the internal splines 44A, 46A, 48A and 50A
defined by the mainshaft gears 44, 46, 48 and 50,
respectively, surrounding the mainshaft 40. Main-
shaft gears 44 and 46 and mainshaft gears 48 and
50 each comprise a pair of closely axially spaced
radially floating mainshaft gears. Gear retainer
means 66 axially retains the closely spaced pair of
mainshaft gears 44 and 46 relative to mainshaft
40. Gear retainer means 68 axially retains the
closely spaced pair of mainshaft gears 48 and 50
relative to mainshaft 40. Gear retainer means 66
and 68 are substantially identical and preferably
are formed from common components for ease of
manufacturing and inventory, ect.

Internal gear teeth splines 44A, 46A, 48A and
50A define Toot diameters 44B, 46B, 48B and 508,
respectively. External mainshaft splines 42 define
a root diameter 42A. The gear retainer means 66
and 68 are received substantially within the
circumferential space defined between the root
diameters 44B, 468, 48B and 50B and root dia-
meter 42A. Preferably, as is illustrated, root dia-
meters 44B, 46B, 48B and 50B are equal or
substantially equal.

Retainer means 66 includes external mainshaft
washer or snap ring 70 received and axially
retained in an annular circumferential groove 72
formed in mainshaft 40, a thrust ring 74 having a
relatively small exterior diameter 74A, a main-
shaft gear washer 76 having an interior diameter
76A larger than the exterior diameter 74A of
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thrust ring 74 and telescopically surrounding
thrust ring 74, central spacer ring 78, a thrust ring
80 having a relatively small exterior diameter 80A,
a mainshaft gear washer 82 having an interior
diameter 82A larger than the exterior diameter
80A of thrust ring 80 and telescopically surround-
ing thrust ring 80, and a mainshaft washer or snap
ring 84 received and axially retained in an annular
groove 86 formed in mainshaft 40.

Thrust rings 74 and 80 are of a slightly greater
axial length, about .005 inches (0.127 mm)
greater, than the axial lengths of mainshaft gear
washers 76 and 82, respectively. Preferably, cen-
tral spacer washer 78 is rotationally fixed to
mainshaft 40 by means of internal splines 78A for
rotation therewith. Preferably, thrust rings 74 and
80 are identical and interchangeable as are main-
shaft gear washers 76 and 82. Spacer ring 78 has
an outer diameter 78B greater than the inner
diameter of mainshaft gear washers 76 and 82.
Mainshaft washers 70 and 84 have an outer
diameter 70A and 84A, respectively, greater than
the inner diameter of mainshaft gear washers 76
and 82, respectively.

Mainshaft washers 70 and 84, which are prefer-
ably identical and interchangeable, are provided
with internal splines 70B and 84B, respectively,
and are axially locked in grooves 72 and 86,
respectively, by means of a key 88. Briefly, as is
shown in Fig. 4, the mainshaft washers 70 and 84
internal splines 70B and 84B allow the washers to
slide along the mainshaft 40 to the relatively wide
circumferential grooves 72 and 86, respectively,
formed therein. Grooves 72 and 86 have a width
slightly greater than the axial length of internal
splines 70B and 84B. The washers are then
rotated circumferentially relative to mainshaft 40
by a rotational distance equal to one spline
whereby the internal spline teeth of the washers
will align with the external spline teeth 42 of the
mainshaft. The washers are then locked against
rotation relative to the mainshaft by insertion of
the key 88. The shoulders 72C and 86C of grooves
72 and 86, respectively, will engage splines 70B
and 84B to axially locate washers 70 and 84 on
shaft 40. This method of axially retaining washers
and the like on splined shafts is well known in the
prior art and may be seen by reference to
US—A—4 034 620 mentioned above. Mainshaft
washers 70 and 84 may, of course, be replaced by
exterior snap rings or the like.

Retainer means 66 also includes an internal
snap ring 90 retained in an interior annular
groove 92 formed in internal splines 44A of gear
44 and an internal snap ring 94 carried in an
interior annular groove 96 formed in internal
splines 46A of gear 46. Internal snap ring 90
axially retains mainshaft gear washer 76 axially
against a shoulder 44D formed in splines 44A
while internal snap ring 94 axially retains main-
shaft gear washer 82 axially against shoulder 46D
formed in splines 46A.

As may be seen, mainshaft washer 70 retains
thrust ring 74, mainshaft gear washer 76, spacer
ring 78, mainshaft gear washer 82 and thrust ring
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80 against leftward axial movement relative to
mainshaft 40 while mainshaft washer 84 retains
thrust ring 80, mainshaft gear washer 82, spacer
ring 78, mainshaft gear washer 76 and thrust ring
74 against rightward axial movement relative to
mainshaft 40.

Spacer ring 78 has an outer diameter 78B which
. is less than the apex diameters, 44C and 46C, of
internal splines 44A and 46A, respectively. Thrust
rings 74 and 80 have outer diameters 74A and 80A
which are less than the inner diameters 76A and
82A of mainshaft gear washers 76 and 82, respec-
tively. Accordingly, retainer means 66 will not
interfere with radially floating movement of the
mainshaft gears 44 and 46.

The combined axial width 98 of thrust ring 74,
spacer ring 78 and mainshaft gear washer 82 is
greater than the sum of the axial separation of
shoulder 44D from rightward end face 44E of gear
44 and the axial separation of shouider 46D from
leftward end face 46E of gear 46. Accordingly,
opposed end faces 44E and 46E of gears 44 and
46, respectively, will not abut and thus not be
subject to wear when rotating at different rota-
tional speeds under load.

The operation of gear retaining means 66, and
of gear retaining means 68 which is substantially
identical thereto, may be appreciated by con-
sideration of the following example: ‘Assuming,
for purposes of illustration, that gear 46 has been
clutched to mainshaft 40 by leftward axial move-
ment of sliding clutch 56. When mainshaft gear 46
is so clutched to mainshaft 40, the mainshaft 40,
mainshaft gear 46, mainshaft washer 84, thrust
ring 80, mainshaft gear washer 82, spacer ring 78,
thrust ring 74 and interior snap ring 94 will rotate
or tend to rotate at the same rotational speed as
the loaded gear 46. It is understood that members
are considered to rotate with mainshaft 40 is
splined thereto and/or if free to rotate therewith.
Interior snap ring 90 and mainshaft gear washer
76 will rotate, or tend to rotate, with mainshaft
gear 44. In the event of an axial force tending to
move the clutched gear 46 towards the
unclutched gear 44, i.e. a leftwardly directed axiai
force on gear 46, such an axial force wiil be
reacted to the mainshaft 40 in the following
manner: leftwardly facing shoulder 46D of gear
46 wiil bear upon the rightwardly facing end face
82B of mainshaft gear washer 82 causing the
leftwardly facing end face 82C of mainshaft gear
washer 82 to bear upon the rightwardly facing
end face 78C of spacer ring 78 which will cause
the leftwardly facing end face 78D of spacer ring
78 to bear upon the rightwardly facing end face
74B of thrust ring 74 which will result in the
leftwardly facing end face 74C of thrust ring 74
bearing on mainshaft washer 70 which will react
the forces directly to the mainshaft 40. It may be
seen that the axial forces cross various reacting
surfaces, namely 46D—82B, 82C—78C, 78D—74B
and 74C—70 which are all rotating, or tending to
rotate, at the same speed, thus reducing wear on
the various components of the gear retainer
means and on the gears.
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As thrust ring 74 is of a greater axial length than
mainshaft gear washer 76, leftwardly facing end
face 78D of spacer ring 78 will not transmit any
sustained axial force (other than random contact
not under axial load) to mainshaft gear washer 76
which is rotating or tending to rotate, with main-
shaft gear 44.

In the event of a rightward axial force on gear
46 tending to separate the clutched gear 46 from
the unclutched gear 44, such a reaction force is
reacted to the mainshaft 40 in the following
manner: rightwardly facing end face 94B of inter-
nal snap ring 94 will bear against leftwardly facing
end face 82C of mainshaft gear washer 82 causing
rightwardly facing end face 82B of mainshaft gear
washer to bear on the leftwardly facing end face
of mainshaft washer 84 which will react the axial
force directly to mainshaft 40. It may again be
seen that the various force transmitting reacting
surfaces, namely, 94B—82C and 82B—84 are
rotating, or tending to rotate, at the same rota-
tional speed which is the speed of the mainshaft
and the clutched gear. When gear 44 is clutched
to mainshaft 40, gear retainer means 66 will react
axial forces from gear 44 to mainshaft 40 in a
similar manner. Gear retainer 68, which is sub-
stantially identical to gear retainer means 66, will
react axial forces from the clutched one of gears
48 or 50 to mainshaft 40 in a substantially identi-
cal manner and will thus not be described in detail
herein.

Spacer ring 78 has an outer diameter 78B which
is less than the inner diameter of snap rings 90
and 94. Preferably, the radial clearance between
the outer diameter surfaces of spacer washer 78
and the inner diameter surfaces of snap rings 90
and 94, is sufficient to allow radial movement of
the mainshaft gears relative to the mainshaft but
not sufficient to allow unintended removal of the
internal snap rings 90 and 94, such as by popping
out of the grooves 92 and 96, respectively, in
which they are received due to high axial forces or
the like.

It is recognized that various components of the
retainer means, such as mainshaft washers 70
and 84, thrust rings 74 and 80 and spacer ring 78
will continuously rotate, or tend to rotate, with the

" mainshaft 40. Mainshaft gear washer 76 and

interior snap ring 90 will rotate, or tend to rotate,
with mainshaft gear 44. Mainshaft gear washer 82
and interior snap ring 94 will rotate or tend to
rotate with mainshaft gear 46. When torque is
being fransmitted from input shaft 12 to the
mainshaft 40 through one of the selectable power
paths (gear ratios), at least one, and often both, of
gears 44 and 46 will be rotating at different
speeds than mainshaft 40. Accordingly, a degree
of random bumping and wear will occur between
surfaces rotating at differing speeds. As such
bumping or rubbing will not occur under a sus-
tained axial load, the effects thereof will be
minimal. However, it is noted that such random
wear will occur primarily between surfaces 82C
and 78C or between surfaces 78D and 76B which
are surfaces on the relatively inexpensive retainer
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member washer or sleeve-like components, and
not surfaces of the relatively expensive gears 44
and 46.

As mentioned, previously, an important feature
of the gear retainer means 66 and 68 is the
relative simplicity of the components thereof. As
may be seen, mainshaft washers 70 and 84 are
standard external washers and can be replaced by
external snap rings while snap rings 90 and 94 are
standardly available internal snap rings. Thrust
rings 74 and 80 and mainshaft gear washers 76
and 82 can be simply disc or tube shaped washer
members. In the preferred embodiment, all thrust
rings, mainshaft washers and mainshaft gear
washers within a given transmission will be iden-
tical. The spacer ring 78 is simply a sleeve or tube
shaped member which may or may not be
splined.

Another important feature of the gear retainer
means of the present invention is the ease of
assembling and disassembling mainshaft
assemblies. To assemble closely spaced main-
shaft gears 44 and 46 to mainshaft 40 from the
leftward end of mainshaft 40, mainshaft washer
84 is prepositioned in groove 86, a thrust ring 80
is slid rightwardly into contact with mainshaft
washer 84, a mainshaft gear washer 82 is
preassembled to gear 46 by means of snap ring
94, the gear 46-washer 82-snap ring 94 subassem-
bly is slid rightwardly over external splines 42
until thrust washer 82 engages washer 84, spacer
ring 78 is slid rightwardly over mainshaft 40 until
it engages ring 80, a thrust ring 74 is slid right-
wardly over the splines 42 until it engages spacer
ring 78, a mainshaft gear washer 76 is assembled
to gear 44 by means of snap ring 80 received in
groove 92, the gear 44-washer 78-snap ring 90
subassembly is slid rightwardly over splines 42
until washer 76 engages spacer 78 and then
mainshaft washer 70 is positioned in groove 72
and then key 88 is axially slid down one of the
splines to complete the assembly operation. To
disassemble the gear pair 44 and 46 from main-
shaft 40, key 88 is removed, mainshaft washer 70
is removed from groove 72 and slid leftwardly off
shaft 40, the mainshaft gear 44-washer 76-snap
- ring 90 subassembly is slid leftwardly off main-
shaft 40, thrust ring 74; spacer 78 and thrust ring
80 are slid leftwardly off mainshaft 40, gear 46-
washer 82-snap ring 94 subassembly is slid left-
wardly off mainshaft 40 and finally, mainshaft
washer 84 may be slid leftwardly off mainshaft 40.

Of course, both the closely spaced pair of
mainshaft gears 44—46 and mainshaft gears
48—50 may be assembled and/or disassembled
from either end of the mainshaft. Additionally,
only one gear of each pair need be removed for
servicing purposes and the like.

It may also be seen that both of the gear 44-
washer 76-internal snap ring 90 and gear 46-
thrust washer 82-internal snap ring 94 sub-
assemblies are assembled to and disassembled
from the mainshaft assembly as separate
preassembied subassemblies.
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Claims

1. Gear retainer means (66) for a change gear
transmission (10) of the type having a mainshaft
(40) with axially extending external splines (42)
formed thereon, first and second radially floating
mainshaft gears (44—46) encircling said main-
shaft and axially positioned close together, said
first mainshaft gear being axially spaced from
said second mainshaft gear in a first axial direc-
tion, said mainshaft gears being provided with
axially extending internal clutch teeth (44A—46A)
formed therein, said first mainshaft gear (44)
having a first radially extending shoulder (44D)
formed in the clutch teeth thereof facing in a
second axial direction and said second mainshaft
gear having a second radiaily extending shoulder
(46D} formed in the clutch teeth thereof facing in
said first axial direction, a plurality of sub-
stantially identical countershafts (22—22A) each
having countershaft gears (30—30A, 32—32A)
supporting said mainshaft gears and driving said
mainshaft gears at different relative rotational
speeds, and clutch means (54, 56) selectively
operative to clutch said mainshaft gears to said
mainshaft one at a time, said gear retainer means
comprising:

thrust means axially retained to said mainshaft
for axially retaining said first and second main-
shaft gears relative to said mainshaft and for
reacting axial forces on the clutched one of said
mainshaft gears toward and away from the other
one of said mainshaft gears to said mainshaft
through thrust surfaces (46D—82B, 82C—78C,
78D--74B, 74C—70 or 94B—82C, 82B—84) rotat-
ing at the same speed as said mainshaft, said
thrust means received in the circumferential
space defined by the root diameters (42A) of said
mainshaft external splines and the root diameters
(44B, 46B) said mainshaft gear clutch teeth, said
thrust means comprising:

a first mainshaft washer (70) axially fixed to
said mainshaft in at least said first axiai direction,
said first mainshaft washer having an outer dia-
meter smaller than the apex diameter of said first
mainshaft gear clutch teeth;

a first mainshaft gear washer (76) axially abut-
ting said first shoulder in the said first axial
direction, said first mainshaft gear washer having
an inner diameter less than the outer diameter of
said first mainshaft washer;

means (90) to axially retain said first mainshaft
gear washer axially abutting said first shoulder;

a second mainshaft gear washer (82) axially
abutting said second shoulder in the said second
axial direction,

means (94) to axially retain said second main-
shaft gear washer axially abutting said second
shoulder; and

a second mainshaft washer (84) axially fixed to
said mainshaft in at least said second axial direc-
tion; and characterized by:

(a} a first thrust ring (74) axially abutting said
first mainshaft washer in the said first axial
direction, said first thrust ring having an outer
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diameter smaller than the outer diameter of said
first mainshaft washer;

(b} said first mainshaft gear washer having an
inner diameter greater than the outer diameter. of
said first thrust ring and;

{c) said first mainshaft gear washer tele-
scopically surrounding said first thrust ring and
having an axial length slightly less than the axial
length of said first thrust ring;

(d) a spacer {78) axially abutting said first thrust
ring in said first axial direction, said spacer having
an outer diameter greater than the inner diameter
of said first mainshaft gear washer and less than
the apex diameter of said first mainshaft gear
clutch teeth;

(e) a second thrust ring (80) axially abutting said
spacer in the said first axial direction, said second
thrust ring having an outer diameter smaller than
the outer diameter of said spacer;

{f} said second mainshaft gear washer (82)
having an inner diameter greater than the outer
diameter of said second thrust ring (80) and less
than the outer diameter of said spacer (78), said
second mainshaft gear washer telescopically
surrounding said second thrust ring and having
an axial length slightly less than the axial length
of said second thrust ring; and

{g) said second mainshaft washer (84) axially
abutting said second thrust ring (80) in said first
axial direction, and said second mainshaft washer
having an outer diameter smaller than the apex
diameter of said second mainshaft gear clutch
teeth (46A) but greater than the inner diameter of
said second mainshaft gear washer (82).

2. The gear retainer means of claim 1, wherein
said first and second mainshaft washers are
substantially identical, said first and second thrust
rings are substantially identical and said first and
second mainshaft gear washers are substantiaily
identical.

3. The gear retainer means of claim 2, wherein
said spacer and said first and second mainshaft
washers are fixed to said mainshaft for rotation
therewith. .

4. The gear retainer means of claims 1, 2 or 3,
wherein said means (90) to axially retain said first
mainshaft gear washer comprises a first internal
snap ring received in groove {92) provided in the
internal clutch teeth of said first mainshaft gear
and said means (94) to axially retain said second
mainshaft gear washer comprises a second inter-
nal snap ring received in a groove (96} provided in
the internal clutch teeth of said second mainshaft
gear.

5. The gear retainer means of claim 4, wherein
said first gear, said first mainshaft gear thrust
washer and said first internal snap ring define a
first subassembly (44, 76, 90) which may be
assembled to and removed from said mainshaft
as an independent subassembly and said second
gear, said second mainshaft gear washer and said
second internal snap ring define a second sub-
assembly (46, 82, 94) which may be assembled to
and removed from said mainshaft as an indepen-
dent subassembly.
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6. The gear retainer means of claim 5, wherein
said spacer is a tube like structure having-an outer
diameter slightly less than the nondeformed inner
diameter of said internal snap rings whereby said
mainshaft gears are free to float radially relative
to said mainshaft but said internal snap rings are
prevented from inward radial deformation suffi-
cient to disengage said snap rings from the
internal grooves when said spacer member is
assembled between said thrust rings.

7. The gear retainer means of claim 5 or 6
wherein said first mainshaft gear washer is rota-
tionally fixed to said first mainshaft gear and said
second mainshaft gear washer is rotationally
fixed to said second mainshaft gear.

Patentanspriiche

1. Zahnradhaltervorrichtung (66) fur ein Wech-
selgetriebe (10} mit einer Hauptwelle (40}, auf der
axial verlaufende AuRenkeiizihne (42) ausgebil-
det sind, mit ersten und zweiten die Hauptwelle
umgebenden und axial dicht beieinander sitzen-
den, radial schwimmenden Hauptwellenrddern
(44—46), von denen das erste Hauptwellenrad in
einer ersten Axialrichtung axial in Abstand von
dem zweiten Hauptwellenrad angeordnet ist und
die mit axial verlaufenden Innenkupplungszéhnen
{44A—46A) versehen sind, wobei das erste Haupt-
wellenrad (44) mit einer in seinen Kupplungszéh-
nen ausgebildeten und in einer zweiten axialen
Richtung weisenden ersten radial verlaufenden
Schulter (44D) sowie das zweite Hauptwellenrad
mit einer in seinen Kupplungszidhnen ausgebilde-
ten und in die erste axiale Richtung weisenden
zweiten radial verlaufenden Schulter {46D) verse-
hen ist, ferner mit einer Mehrzahl von im wesent-
lichen identischen Vorgelegewellen (22—22A),
die jeweiis mit Vorgelegewellenrdadern (30—30A,
32—32A) versehen sind, welche die Hauptwellen-
rader abstlitzen und die Hauptwellenrdder mit
unterschiedlichen relativen Drehzahlen antreiben,
sowie mit Kupplungsanordnungen (84, 56), die
wahlweise jeweils eines der Hauptwellenréader
mit der Hauptwelle kuppein, wobei die Zahnrad-
haitevorrichtung versehen ist mit:

einer mit Bezug auf die Hauptwelle axial festge-
haltenen Schubanordnung zum axialen Halten
der ersten und zweiten Hauptwellenrdder mit
Bezug auf die Hauptwelle und zum Uberleiten von
auf das eingekuppelte der Hauptweilenrader ein-
wirkenden Axialkréften in Richtung auf und weg
von dem anderen der Hauptwellenrader auf die
Hauptwelle Gber Schubflachen {46D—828B,
82C—78C, 78D—74B, 74C—70 oder 94B—82C,
82B—84), die mit der gleichen Drehzahl wie die
Hauptwelle rotieren, wobei die Schubanordnung
in dem von den Ful3kreisdurchmessern (42A) der
Hauptwelien-Aulienkeilzdhne und den FuBkreis-
durchmessern (44B, 46B) der Hauptwellenrad-
Kupplungszéhne begrenzten Umfangsraum auf-
genommen und versehen ist mit:

einer ersten Hauptwellenscheibe (70), die in
mindestens der ersten Axialrichtung axial fest mit
Bezug auf die Hauptwelle ist und deren Aufden-
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durchmesser kieiner als der Scheiteldurchmesser
der Kupplungszéhne des ersten Hauptwellenra-
des ist;

einer ersten Hauptwellenradscheibe (76), die in
der ersten Axialrichtung an der ersten Schulter
axial anliegt und deren Innendurchmesser kieiner
als der AuBendruchmesser der ersten Hauptwel-
lenscheibe ist;

einer Anordnung (90) zum axialen Halten der
ersten Hauptwellenradscheibe in axialer Anlage
an der ersten Schulter;

einer zweiten Hauptwellenradscheibe (82), die
in der zweiten Axialrichtung an der zweiten Schul-
ter axial anliegt,

einer Anordnung (94) zum axialen Halten der
zweiten Hauptwellenradscheibe in axialer Anlage
an der zweiten Schuiter; und

einer in mindestens der zweiten axialen Rich-
tung mit der Hauptwelle axial fest verbundenen
zweiten Hauptwellenscheibe (84); gekennzeichnet
durch

(a) einen in der ersten Axialrichtung an der
ersten Hauptwellenscheibe axial anliegenden
ersten Schubring (74), dessen AuRendurchmes-
ser kleiner als der AuBendurchmesser der ersten
Hauptwellenscheibe ist; *

(b) wobei die erste Hauptwellenradscheibe
einen Innendurchmesser hat, der gréRer als der
AuBendurchmesser des ersten Schubrings ist,
und

(c) wobei die erste Hauptwellenradscheibe den
ersten Schubring teleskopartig umgibt und eine
axiale Lénge hat, die etwas kleiner als die axiale
Lange des ersten Schubrings ist;

(d) einen in der ersten Axialrichtung an dem
ersten Schubring axial anliegenden Abstandshal-
ter 78, dessen AuBendurchmesser grof3er als der
Innendurchmesser der ersten Hauptwellenrad-
scheibe und kleiner als der Scheiteldurchmesser
der Kupplungszidhne des ersten Hauptwellenra-
des ist;

(e) einen in der ersten Axialrichtung an dem
Abstandshalter axial anliegenden zweiten Schub-
ring (80), dessen AuRendurchmesser kleiner als
der Aufiendurchmesser des Abstandshalters ist;

(f) wobei die zweite Hauptwellenradscheibe (82)
einen Innendurchmesser hat, der grof3er als der
AuBendurchmesser des zweiten Schubrings (80)
und kleiner als der Auflendurchmesser des
Abstandshalters (78} ist, und wobei die zweite
Hauptwellenradscheibe den zweiten Schubring
teleskopartig umgibt und eine Axiallange hat, die
etwas kleiner als die Axialldnge des zweiten Schu-
bringes ist; und

{g) wobei die zweite Hauptwellenscheibe (84) in
der ersten Axialrichtung an dem zweiten Schub-
ring (80) axial anliegt und die zweiten Hauptwel-
lenscheibe einen Aufendurchmesser hat, der
kleiner als der Scheiteldurchmesser der Kupp-
lungszéhne (46A) des zweiten Hauptwellenrades
aber grofier als der Innendurchmesser der zwei-
ten Hauptwellenradscheibe (82) ist.

2. Zahnradhaltevorrichtung nach Anspruch 1,
wobei die erste und die zweite Hauptwellen-
scheibe im wesentlichen identisch sind, der erste
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und der zweite Schubring im wesentlichen iden-
tisch sind und die erste und die zweite Hauptwel-
lenradscheibe im wesentlichen identisch sind.

3. Zahnradhaitevorrichtung nach Anspruch 2,
wobei der Abstandshalter sowie die erste und die
zweite Hauptwellenscheibe mit der Hauptwelle
drehfest verbunden sind.

4. Zahnradhaltevorrichtung nach Anspruch 1, 2
oder 3, wobei die Anordnung (90) zum axialen
Halten der ersten Hauptwellenradscheibe einen
ersten Innenschnappring aufweist, der von einer
in den Innenkupplungszdhnen des ersten Haupt-
wellenrades vorgesehenen Nut (92) aufgenom-
men ist, und wobei die Anordnung (94) zum
axialen Halten der zweiten Hauptwellenrad-
scheibe einen zweiten Innenschnappring auf-
weist, der in einer in den Innenkupplungszdhnen
des zweiten Hauptwellenrades vorgesehenen Nut
{96) aufgenommen ist.

5. Zahnradhaltevorrichtung nach Anspruch 4,
wobei das erste Zahnrad, die erste Hauptwelien-
rad-Schubscheibe und der erste Innenschnapp-
ring eine erste Teilbaugruppe (44, 76, 90) bilden,
die als eine unabhéngige Teilbaugruppe mit der
Hauptwelle zusammengebaut und von dieser
abgenommen werden kann, und wobei das
zweite Zahnrad, die zweite Hauptwellenrad-
scheibe und der zweite Innenschnappring eine
zweite Teilbaugruppe (46, 82, 94) bilden, die als
eine unabhédngige Teilbaugruppe mit der Haupt-
welle zusammengebaut und von dieser abge-
nommen werden kann.

6. Zahnradhaltevorrichtung nach Anspruch 5,
wobei der Abstandshalter einen rohrartigen Auf-
bau mit einem Auf3endurchmesser hat, der etwas
kieiner als der unverformte Innendurchmesser
der Innenschnappringe ist, wodurch die Haupt-
wellenrdder gegeniiber der Hauptwelle radial frei
schwimmen kénnen, aber die Innenschnappringe
an einer radial einwaérts gerichteten Verformung
gehindert werden, die ausreicht, um die Schnap-
pringe von den Innennuten freikommen zu las-
sen, wenn der Abstandshalter zwischen den
Schubringen montiert wird.

7. Zahnradhaltevorrichtung nach Anspruch 5,
oder 6, wobei die erste Hauptwellenradscheibe
mit dem ersten Hauptwellenrad drehfest verbun-
den ist und die zweite Hauptwellenradischeibe
mit dem zweiten Hauptwellenrad drehfest ver-
bunden ist. T

Revendications

1. Dispositif de retenue de pignons (66) pour
une boite de vitesses (10) a pignons de change-
ment de vitesses du type comportant un arbre
principal {40) avec des cannelures extérieures (42)
s'étendant axialement qui y sont formées, un
premier et un second pignons (44—46) d’'arbre
principal flottants radialement entourant ledit
arbre principal et placés axialement trés prés I'un
de l'autre, ledit premier pignon d‘arbre principal
étant axialement espacé du dit second pignon
d‘arbre principal dans un premier sens axial,
lesdits pignons d'arbre principal présentant des
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dents intérieures d’accouplement (44A—46A),
s'étendant axialement, qui y sont formées, ledit
. premier pignon {44) d'arbre principal présentant
un premier épaulement {44D), s’étendant radiale-
ment, formé dans ses dents d'accouplement et
faisant face dans un second sens axial et ledit
second pignon d'arbre principal présentant un
second épaulement (46D), s’étendant radiale-
ment, formé dans ses dents d'accouplement et
faisant face dans ledit premier sens axial, une
pluralité d'arbres auxiliaires {22—22A) substan-
tielement identiques présentant chacun des
pignons (30—30A, 32—32A) d'arbre auxiliaire
supportant lesdits pignons d‘arbre principal et
entrainant lesdits pignons d'arbre principal a des
vitesses de rotation relatives différentes, et des
moyens d'accouplement {54, 56) sélectivement
opérationnels pour coupler lesdits pignons d'ar-
bre principal au dit arbre principal, un & la fois,
ledit dispositif de retenue de pignons compor-
tant:

des moyens de butée retenus axialement au dit
arbre principal pour retenir axialement ledit pre-
mier pignon et ledit second pignon d’arbre princi-
pal par rapport au dit arbre principal et pour
envoyer les forces axiales, qui s’exercent sur celui
des dix pignons d’arbre principal qui est couplé,
en direction de l'autre des dits pignons d’arbre
principal et en s’éloignant de cet autre, vers ledit
arbre principal par l'intermédiaire des surfaces de
butée (46D—82B, 82C—78C, 78D—74B, 74C—70
ou 94B—82C, 82B—84) tournant & la méme
vitesse que ledit arbre principal, lesdits moyens
de butée étant logés dans I'espace circonférentiel
défini par les diamétres de pied (42A) des dites
cannelures extérieures d’arbre principal et les
diamétres de pied (44B, 46B) des dites dents
d'accouplement de pignon d’arbre principal, les-
dits moyens de butée comportant:

une premiére rondelle d'arbre principal (70)
fixée axialement au dit arbre principal dans au
moins ledit premier sens axial, ladite premiére
rondelle d'arbre principal ayant un diamétre exté-
rieur inférieur au diamétre de téte des dents
d’accouplement du dit premier pignon d'arbre
principal;

une premiére rondeile (76) de pignon d'arbre
principal qui vient buter axialement contre ledit
premier épaulement dans ledit premier sens
axial, ladite premiére rondelle de pignon d’arbre
principal ayant un diametre intérieur inférieur au
diamétre extérieur de ladite premiére rondeile
d’arbre principal;

des moyens (90) pour retenir axialement ladite
premiére rondelle de pignon d’arbre principal qui
vient buter axialement contre ledit premier épau-
lement;

une seconde rondelle {82) de pignon d'arbre
principal qui vient buter axialement contre ledit
second épauiement dans ledit second sens axial,

des moyens (94) pour retenir axialement ladite
seconde rondelle de pignon d’arbre principal qui
vient buter axialement contre ledit second épaule-
ment; et

une seconde rondelle (84) d’arbre principal
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fixée axialement au dit arbre principal dans au
moins ledit second sens axial; et caractérisé par:

(a) une premiére bague de butée (74} qui vient
buter axialement contre ladite premiére rondelle
d‘arbre principal dans ledit premier sens axial,
ladite premiére bague de butée ayant un diamétre
extérieur inférieur au diamétre extérieur de ladite
premiére rondelle d'arbre principal;

{b) ladite premiére rondelle de pignon d’arbre
principal ayant un diamétre intérieure supérieur
au diamétre extérieur de ladite premiére bague de
butée et;

(c) ladite premiere rondelle de pignhon d'arbre
principal entourant télescopiquement ladite pre-
miére bague de butée et ayant une longueur
axiale légérement inférieure a la longueur axiale
de ladite premiére bague de butée.

{d) une bague d’'écartement (78} qui vient buter
axialement contre ladite premiére bague de butée
dans ledit premier sens axial, ladite bague d'écar-
tement ayant un diameétre extérieur supérieur au
diamétre intérieure de ladite premiére rondelle de
pignon d’arbre principal et inférieur au diamétre
de téte des dents d'accouplement du dit premier
pignon d’arbre principal.

(e) une seconde bague de butée (80) qui vient
buter axialement contre ladite bague d'écarte-
ment dans ledit premier sens axial, ladite seconde
bague de butée ayant un diamétre extérieur
inférieur au diamétre extérieur de ladite bague
d’écartement.

{f) ladite seconde rondelle {82) de pignon d’ar-
bre principal ayant un diameétre intérieur supé-
rieur au diamétre extérieur de ladite second
bague de butée (80) et inférieur au diamétre
extérieur de ladite bague d'écartement (78), ladite
seconde rondelle de pignon d'arbre d’entraine-
ment entourant télescopiquement ladite seconde
bague de butée et ayant une longueur axiale
légérement inférieure 3 la longueur axiale de
ladite seconde bague de butée; et

(g) tadite seconde rondelle d'arbre principal (84)
venant buter axialement contre ladite seconde
bague de butée (80) dans ledit premier sens axial,
et ladite seconde rondeile d'arbre principal ayant
un diamétre extérieur inférieur au diamétre de
téte des dents d’accouplement (46A) dudit second
pignon d‘arbre principal mais supérieur au dia-
maétre intérieur de ladite seconde rondelle (82) de
pignon d’arbre principal.

2. Dispositif de retenue de pignons selon la
revendication 1, caractérisé en ce que ladite pre-
miére rondelle et ladite seconde rondelle d'arbre
principal sont substantiellement identiques, en ce
que ladite premiére bague et ladite seconde
bague de butée sont substantiellement identiques
et en ce que ladite premiére rondelle et ladite
seconde rondelie de pignon d’arbre principal sont
substantiellement identiques.

3. Dispositif de retenue de pignons selon la
revendication 2, dans lequel ladite bague d'écar-
tement et ladite premiére rondeille et ladite
seconde rondelle d'arbre principal sont fixées au
dit arbre principal pour étre entrainées en rotation
avec lui.



17 0 090 517 18

4. Dispositif de retenue de pignons selon les
revendications 1, 2 ou 3, dans lequel ledit moyen
" {90) pour retenir axialement ladite premigére ron-
delle de pignon d’arbre principal comporte un
premier circlips intérieur logé dans une rainure
(92) prévue dans les dents intérieures d'accouple-
ment dudit premier pignon d’arbre principal et
dans lequel ledit moyen (94) pour retenir axiale-
ment ladite seconde rondelle de pignon d’arbre
principal comporte un second circlips intérieur
logé dans une rainure (96) prévue dans les dents
intérieures d'accouplement dudit second pignon
d’arbre principal.

5. Dispositif de retenue de pignons selon la
revendication 4, dans lequel ledit premier pignon,
ladite premiére rondelle de pignon d’'arbre princi-
pal et ledit premier circlip intérieur définissent un
premier sous-ensemble (44, 76, 90) que 'on peut
assembler sur ledit arbre principal et en enlever
sous forme d'un sous-ensembie indépendant et
dans lequel ledit second pignon, ladite seconde
rondelle de pignon d‘arbre principal et ledit
second circlips intérieur définissent un second
sous-ensemble (46, 82, 94) que |'on peut assem-
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10

bler au dit arbre principal et en enlever sous
forme d’un sous-ensemble indépendant.

6. Dispositif de retenue de pignons selon la
revendication 5, dans lequel ladite bague d'écar-
tement est une structure du genre tube ayant un
diamétre extérieur légérement inférieur au dia-
métre intérieur, non déformé, des dits circlips
intérieurs, ce par quoi lesdits pignons d'arbre
principal sont libres de flotter radialement par
rapport au dit arbre principal mais lesdits circlips
intérieurs sont empéchés de se déformer, radiale-
ment vers lintérieur, suffisamment pour que
lesdits circlips puissent sortir hors des rainures
intérieures lorsque ladite bague d’écartement est
montée entre lesdites bagues de butée.

7. Dispositif de-retenue de pignons selon la
revendication 5 ou 6, dans lequel ladite premiére
rondelle de pignon d’arbre principal est fixée,
avec possibilité de rotation relative, au dit premier
pignon d'arbre principal et dans lequel ladite
seconde rondeile de pignon d'arbre principal est
fixée, avec possibilité de rotation relative, au dit
second pignon d'arbre principal.
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